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(54) Sampling the contents of 
pressurised vessels 

(57) Apparatus 1 for sampling the 
contents of a pressurised vessel 2 
comprises a valve 3 having an inlet 4 
and an outlet 5. The inlet 4 is in 
communication with the interior of 
the vessel 2. A sample-receiving 
pressure receptacle 7 Is connectable 
to the valve outlet 5 in a sealing 
manner, and a pressure venting line 
8 is provided for equalising the 
interior of the receptacle 7 with the 
atmosphere. 

When the valve 3 is open, a 
sample of pressurised vessel 
contents can enter the receptacle 7. 
When the valve is then closed, the 
sample renfeins in the receptacle 7. 

A probe 3 1 , operable from outside 
the pressurised vessel 2, is provided 
so that, when the valve 3 is open, a 
sample of the vessel contents can be 
drawn through the valve and into the 
receptacle 7. 



^^^^ 




\ 



FIG.2. 
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SPECIFICATION 

• Apparatus for sampling the contents of 
pressurised vessels 

5 

BACKGROUND TO THE INVENTION 
This invention relates to apparatus for sampl- 
ing the contents of pressurised vessels. 

As used herein, the term "pressurised ves- 
10 sels" is intended to cover pressure vessels 
operable with intemal pressures both above 
and below atmospheric. 

While the Invention can be applied to pres- 
surised vesels carrying out a number of differ- 
15 ing processes, it has particular application to 
pressurised vessels for cooking food products. 

It is a requirement that samples of a pro- 
duct being processed in a pressurised vessel 
be obtaind at points during the process cycle, 
20 so as to monitor the processing in order to 
terminate it at the optimum time. 

Known sampling systems require equalising 
the interior of a pressurised vessel to that of 
the ambient atmosphere, opening up the ves- 
25 sei, removing a sample, re-sealing the vessel, 
and then restoring its internal pressure. 

Disadvantages of such systems are:- 

1. The time necessary to bring the intemal 
pressure of the vessel to atmospheric, and 

30 then to restore the vessel to the process con- 
ditions, is not consistent with normal pro- 
duction cycles; 

2. The sample cannot be truly representa- 
tive because of the lengthy procedure, and 

35 3. the process would continue to a varying 
extent whilst equalization with atmospheric 
pressure is being achieved, su(}h that it is diffi- 
cult to pinpoint the actual stage in the process 
cycle reached when the sample was taken. 

40 With the present invention there is no need 
to equalize the internal pressure of the vessel 
with the atmosphere in order to allow a sam- 
ple to be taken. The sample can therefore be 
taken without interrupting the process cycle. 

45 Furthermore, the time at which the sample is 
taken can be accurately related to a particular 
point in the uninterrupted process cycle, and 
therefore relate more precisely to the state or 
stage of development reached by the product 

50 being processed such that the optimum mo- 
ment for terminating the processing cycle can 
be determined. 

SUMMARY OF THE INVENTION 
55 According to the invention, apparatus for 
sampling the contents of a pressurised vessel 
comprises a valve having an inlet and an out- 
let, the inlet intended to be in communication 
with the interior of the vessel, a sample-re- 
60 ceiving pressure recpetacle connectable to the 
valve outlet in a sealing manner, and means 
for equalizing the interior of the receptacle 
with the atmosphere. 
When the valve is opcll/15/04, EAST V€ 



pressure receptacle and when the valve is 
then closed, the sample remains in the recep- 
tacle. 

The apparatus may be provided with sample 
70 withdrawal means, operable from outside the 
pressurised vessel, whereby, when the valve 
of the pressurised vessel is opened, a sample 
of the vessel contents can be displaced 
through the valve and into the receptacle. 
75 The invention also comprises the combina- 
tion of a pressurised vessel and the novel 
apparatus for sampling its contents. 

The invention also comprises any novel sub- 
ject matter or combination including novel 
80 subject matter herein disclosed. 

BRIEF DESCRIPTION OF THE DRA WINGS 

An embodiment of the invention will now 
be described by way of example only, with 
85 reference to the accompanying drawings, 
wherein:- 

Figure 1 is a side view, in medial section, of 
part of a pressurised vessel with the valve of 
the invjsntion connected thereto, and 
90 Figure 2 is a side view, again in medial sec- 
tion, of the complete apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 
95 With reference first to Fig. 2, apparatus 1 
for sampling the contents of a pressurised 
cooking vessel 2 without need to equalize the 
pressure therein with the atmospheric pressure 
is illustrated thereby. The apparatus 1 com- 

100. prises a valve 3 connected thereto, the valve 
having an inlet 4 and an outlet 5 aligned with 
each other on a common central axis 1 1 . The 
valve inlet 4 is in communication with the in- 
terior 6 of the vessel 2. The apparatus T fur- 

105 ther comprises a sample-receiving pressure re- 
ceptacle 7 demountably connected to the 
valve outlet 5 in a sealing manner. (Vleans 
comprising a pressure venting line 8 with a 
bleed valve 9 are provided for equalising the 

110 interior 10 of the receptacle 7 with the ambi- 
ent atmosphere. 

The pressurised vessel 2 of this example is 
used for cooking cereal. The valve 3 is a 
stainless 'ball" valve, comprising a generally 

115 spherical valve member 15 cooperable with 
upper and lower oppositely-disposed part- 
spherical seats 16, 17. The valve 3 illustrated 
is known as a "Worcester Ball Valve". The 
ball valve member 15 is rotatable about an 

120 axis 12 disposed substantially normal to the 
valve seat axis 1 1 , and is operable between 
closed (Fig. 1) and open (Fig. 2) positions by 
conventional valve operating means, not 
shown. The valve member 1 5, which is hoi- 

125 low, has oppositely-disposed openings which, 
with its interior define a central flow passage- 
way 18 extending through the valve member. 
The valve 3 has a lower portion in the form 
rsi on : 2-0.1. 4ardly-extending bell flange 20 with 
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outer face thereof. The receptacle 7 has an 
upper, bell or cup-shaped portion which fits 
over the bell flange 20 as shown in Fig. 2, 
the rings 21 providing a good seal between 
5 the two interfltting bell-shaped components. 
The pressure receptacle 7 is demountably 
secured in place by bayonet coupling means 
comprising lugs 25 forming part of the valve 
3, which cooperate with hooks 26 forming 
10 part of the receptacle. The pressure receptacle 
7 is actually secured in place by a slight turn- 
ing motion applied thereto, until the lugs 25 
and hooks 26 interfit. 
The pressure receptacle 7 has a central 
15 gland or stuffing box 30 through which a 
probe 3 1 carried by the receptacle passes 
lengthwise in a sealed manner, along the axis 
1 1. The probe 31 comprises a rod 32 which 
carries on its upper end a disc-like plate 33. 

20 The lower end of the rod 32 is attached to a 
double action piston and cylinder type fluid 
actuator 34 by means of which the probe 31 
is made movable relative to the receptacle 7. 
Thus the plate 33 can be raised (when the 

25 valve 3 Is open) from a retracted position (full 
lines) to a raised position (chain-dotted lines) 
within the vessel 2, extending through the 
passageway 1 8 of the valve member 1 5 as it 
does so, and then returned to the retracted 

30 position. 

In operation, the remove a sample from the 
interior of the vessel 2 when pressurised, the 
pressure receptacle 7 is fitted to the bell 
flange 20, with the probe 31 in the retracted 

35 position, and the bleed valve 9 closed. 

With the pressure receptacle 7 firmly se- 
cured in place, by means of the coupling to- 
gether of the lugs 25 and hooks 26, co- 
nfirmed by valve interlock controls (not 

40 shown), the valve 3 is opened, so that the 
internal pressure of the receptacle 7 equalizes 
to that of the vessel 2, whereupon the probe 
31 is moved to its raised position, (chain- 
dotted lines), so as to engage with material 

45 being cooked. Upon retraction of the probe 
31, a sample of the material engaged by the 
plate 33 is drawin through the valve passage- 
way 18 and into the receptacle 7. This draw- 
ing or "raking" action of the probe 31 and 

50 plate 33 carried thereby can be repeated until 
sufficient material for the sampling purposes 
has been transferred to the pressure recepta- 
cle 7. With the probe 31 in the retracted po- 
sition (full lines), the valve 3 can be closed. 

55 Next, the bleed valve 9 is opened in order to 
vent the receptacle 7 to atmosphere. When 
the safety interlock controls indicate that the 
internal pressure of the receptacle 7 is such 
that the receptacle 7 can be safely uncoupled, 

60 the receptacle is removed and the sample col- 
lected therein taken away for analysis. 

The pressure receptacle 7 may have a liner 
35 which can be removed to make it easier to 
lift sample material out of 11/15/04/ EAST y 



of the pressurised vessel 2 are not of a free- 
flowing nature. If the product is free-flowing, 
the sample can be taken simply by slightly 
opening the valve 3 and allowing sufficient 

70 material to enter the receptacle 7. 

Employing as it does a well-tried and ac- 
cepted ball valve design, apparatus according 
to the invention meets all the standards re- 
quired with pressurised vessels. It also makes 

75 the removal of samples a quicker operation, 
leading to much more precise analysis results, 
thus enabling more accurate termination of the 
treatment process. 
In a non-illustrated modification, a probe 31, 

80 (or like device), is disposed within the pressur- 
ised vessel and is operable to extend down- 
wardly through the passageway 18 and into 
the receptacle 7 by way of the valve inlet 4. 
Such a probe results in the application of a 

85 pushing action on material to be sampled. 
If desired, the lugs 25 and hooks 26 form 
of coupling may be replaced by another form 
of demountable coupling. 

•90 CLAIMS 

1 . Apparatus for sampling the contents of 
a pressurised vessel, comprising a valve hav- 
ing an inlet and an outlet, the inlet intended to 
be in communication with the interior of the 

95 vessel, a sample-receiving pressure receptacle 
connectable to the valve outlet in a sealing 
manner, and means for equalizing the interior 
of the receptacle with the atmosphere. 

2. Apparatus as claimed in Claim 1, pro- 
100 vided with sample withdrawal means, operable 

from outside the vessel, whereby when the 
valve of the [pressurised vessel is opened, a 
sample of the vessel contents can be dis- 
placed through the valve and into the pressure 
105 receptacle. 

3. Apparatus as claimed in Claim 1 or 2, 
wherein the valve comprises a generally spher- 
ical valve member cooperable with oppositely- 
disposed and aligned part-spherical valve seats 

110 and defining a flow passageway extending 
through the valve member. 

4. Apparatus as claimed in Claim 1 , 2 or 
3, wherein the valve has a lower, bell-shaped 
portion, and the pressure receptacle has an 

115 upper, bell-shaped portion, the two bell- 
shaped portions inter-fitting one with the 
other. 

5. Apparatus as claimed in Claim 4, 
wherein the pressure receptacle is demounta- 

120 biy connextable to the valve outlet by bayonet 
coupling means. 

6. Apparatus as claimed in any one of 
Claims 1 to 5, wherein the means for equaliz- 
ing the interior of the pressure receptacle with 

125 the atmosphere comprise a pressure venting 
line provided with a bleed valve. 

7. Apparatus as claimed in any one of 
Claims 2 to 6, wherein the sample withdrawal 

ersion: 2. 0.1. 4© a probe carried by and mov- 
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8. Apparatus as claimed in any one of 
Claims 2 to 6, wherein the sample withdrawal 
means comprise means operable to extend 
into the pressurje receptacle from within the 

5 pressurabie vessel. 

9. Apparatus for sampling the contents of 
a pressurised vessel, substantially as hereinbe- 
fore described with reference to the accom- 
panying drawings. 

10 10. The combination of a pressurised ves- 
sel and apparatus as claimed in any one of 
Claims 1 to 9 connected thereto. 
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